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(54) 030H05E30nACHAfl PAEOHAfl CMECb 

(57) Pecf)epaT: 

Hcnonb30BaHne: b KanecrBe pa6o«-iero Tena 
pecppn>KepaTopHbix cwcreM (PC) w TeanoBbix 
HacocoB (TH). CymHOCTb n3o6peTeHwsi: 
o30Ho6e3onacHafl pa6oMan CMecb coAep>KViT 
1 ,1 ,1 ,2-TeTpac}3Top3TaH (R1 34a) M yrneBOAopc-A, 
nn6o HMcrbie seiuecTBa 6yTaH mjim neHTaH, nn6o 
GnHapHbie CMecu H-6yTaHa m M3o6yTaHa, nnn 
H-neHTaHa h n3oneHTaHa npn coflep>KaHHki 
yrneBOjqopoAa b cocTaBe pa6o"-ietf cwiecu ot 5 
AO 80 moji. %. npuMeHeHne 3Tofi paconeR 
CMecu no3BonneT yBenuMMTb yAenbHyio 
o6teMHyio npon3BOAnrenbHOCTb npn 
Hen3MeHHOM 3KcepreTHMecK0M Kflfl n nepenaAe 
AaBfieHM^ b PC hjim TH. BwiecTe c tsm 
ncnonb30BaHne TaKoro paooMero Tena 
nosBonneT noHH3HTb TeMnepaTypy Knnenuifl npu 
M36biTOMHOM AasneHWH, HanpuMep, b 
pecfepwwepaTopHbix CHcreMax hvdkb 250 K. 2 nn., 
3 Ta6n. 
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(54) OZONE-SAFE WORKING FLUID 

(57) Abstract: 

FIELD: as working body for refrigerating 
systems, (RS) and thermal pumps (TP). 
SUBSTANCE: ozone-safe working fluid 
comprises 1,1,1,2- tetrafluoroethane and 
hydrocarbon or either pure substances such 
as butane or pentane or binar mixtures of 
n-butane and isobutane, or n-pentane and 
isopentane, the working liquid containing 
from 5 to 80 mole%, hydrocarbon. Use of this 
working fluid makes it possible to increase 
specific pressure at unchanged energy 
efficiency and pressure differential in RS 
and TP. Use of such working body makes it 
possible to lower boiling temperature at 
excess pressure, e. g. in refrigerating 
systems lower than 250 K. EFFECT: improved 
properties of the oxone-safe working fluid. 
2 dwg, 3 tbl 
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M3o6peTeHne othocmtca k cociaBy pacoHefi 
CMecM atia pecfepwKepaTopHbix cucTeM (PC), a 
TaiOKe TermoBbix HacocoB (TH), m 
npeflHa3HaMeHO Ana ncnonb30BaHMfl b 
ycTaHOBKax Manot* npoM3BOAWTenbHOCTM. 

M3BecreH AsyxKOMnoHeHTHbifl xnaAareHT 
Ana napoKownpeccnoHHbix pecfipMKepaTopoB, 

BKniOHaiOlAMM O30H06e3OnaCHbie KOMHOHeHTbl 

cneAytomero cocTaBa: neHTac{>Top3TaH (R125) m 
nponaH hum nponkineH hjim H-oyTaH mjih 
H3oGyTaH nun mx CMecb [1] npeflnoHTMTeribHO 
R125 cocTaBJineT 60-80% Jiyniue 65-75% 
cocTaBa CMecM. 

HeAocraTKaMM M3BecTHoro xnaAareHTa 

flBnfllOTCfl nOBblLUeHHbie a6COJlK)THbie 3HaHeHMfl 

AaBJieHMfi npaMoro m odpaTHoro iiotokob, hto 
AenaeT h e bo3 mo>kh bi m ero HenocpeACTBeHHoe 
Mcnonb30BaHMe b cyu^ecTByioLAMx PC. Kpowie 
Toro, 6MHapHbie cwiecM R125 c H-6yTaHOM mjim 

M306yTaHOM HBJlflK)TCfl Hea3eOTpOnHblMM, HTO 
npMBOAMT K 3HaMMTeJlbHOW pa3HOCTM 

TeMnepaTyp b McnapMTene m KOHAeHcaTope PC, 
a 3to b cbojo onepeAb CHM>Kaer SHepreTMHecKyio 

3C£c£eKTMBHOCTb CHCTeMbl B L^eHOM. 

M3BecTHa 6MHapHa^ a3eoTponHaa CMecb, 
BKmonaioinaH 1 ,1 ,2,2-TeTpacpTop3TaH (R134) m 
6yTaH co cneAyfou^MM MonbHbiM cocTaBOM: 
R134 (74%) H-6yiaH (26%) mjim R134 (66%) 
n3o6yTaH (34%) [2] 

HeAocraTKaMM M3BecTHofi CMecM aannioTCfl, 
BO-nepBbix, OTHOCMTeribHO HM3Kan o6teMHafl 

XOnOAOnpOM3BOflMTenbHOCTb, BO-BTOpblX, 

BbicoKayi HopManbHan TeMnepaTypa KMneHMA, 
BcneACTBMe nero b McnapMTene PC npM 
TeMnepaTypax Hume 250 K o6pa3yeTCH BaicyyM. 

HaM6onee 6jim3KO« k npeAnaraeMOMy 
ABTineTcn pa6aHaa CMecb, coAep>Kamafl 
1,1,1 ,2-TeTpacf)Top3TaH (R1 34a) m 

ymeBOAOpoAbi, npeACTaBneHHbie, HanpMMep, 
nponaHOM m cf)TopnpoM3BOAHbiMM wieTaHa m 
sraHa, npM coAepwaHMM TeTpacpTopGTaHa b 
pa3JiMHHbix npiiMepax ot 25 ao 95 Mac. [3] 

OAHaKo m 3TOMy xnaAareHTy npMcyujM 

H6A0CT3TKM , CBfl3aHHbie C nOBblLIieHHblMM 

a^conjoTHbiMM 3HaMeHMflMM AasneHMi^ npflMoro 
m o6paTHoro noTOKOB, hto AenaeT 
h e bo3 m o>kh bi m era HenocpeACTBeHHoe 
ncnorib30BaHMe b cy mecrB y to la mx Manbix PC. 

I4erib M3o6peTeHMfl noBbiiueHMe yAenbHofi 
xonoAonpoM3BOAMTeribHOCTM pa6oMetf CMecM m 
noHM>KeHMe HopManbHofl TeMnepaTypbi KMneHM^ 
b McnapMTene PC HM>Ke 250 K. 

14enb AOCTMraeTcs Teiw, hto b M3BecTHOM 
xnaAareHTe, coAepjKau^eM 

1,1,1 ,2-TeTpac{)Top3TaH (R1 34a) m yrneBOAopoA, 
b KanecTBe yrneBOAopoAa Bbi6paHbi nM6o 
MMCTbie BemecTBa 6"yTaH MnM neHTaH, nM6o 
6MHapHbie CMecM H-6yTaHa m M3o6yTaHa MnM 
H-neHTaHa m M3oneHTaHa npM coAep>KaHMM 
yrneBOAopoAa b npeAenax ot 5 ao 80 Mon. 

CoAep>KaHMe TeTpacpTopsTaHa b cocTaBe 
paconeR CMecM npeAnoHTMTenbHo cocTaBnaeT 
20-95 Mon. 

npMMep 1. npeAnaraeMyio pacoHyjo CMecb 
roTOBflT BecoBbiM cnoco6oM. Ka>KAblW 
KOMnOHeHT CMecM xpaHflT B OTAenbHOM 
6annoHe. noonepeAHO Ka>KAbiW M3 6annoHOB 
noACoeAMHAHDT k CTeHAy m b o6lamm pecMBep 
BbinycKajoT TaKoe KonMHecTBO KOMnoHeHTa, 
Macca KOTOporo cooTBeTCTByeT 3aAaHHOMy 
KonM^ecTBy SToro KOMnoHeHTa b MonbHbix 
npoi^eHTax b pa6oneM CMecM. 

BHanane b pecMBep BbinycKaioT 
BbicoKOKMnfliiiMft KOMnoHeHT, y KOToporo 
AaBneHMe HacbimeHMH npM ashhoR 
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TeMneparype HaMMeHbiuee, a MiweHHO 
yrneBOAopoA- 3aTeM AooaBnaioT KOMnoHeHT c 
6onee HM3KOfl HopManbHofl TeMnepaTypofl 
KMneHMfl (T h.k.) cooTBercTBeHHo, 6onee 
BbicoKMM AaBneHMeM napoB R134a (T HK 246,7 
K). 

MMHMManbHoe (5% ) m MaKCMManbHoe (80%) 
coAe p>Ka h m e yrneBOAopoAa b CMecM 
onpeAenaeTca M3 ycnoBMfl MaKCMManbHO 
bo3mo>khoM yAenbHo« o6"beMHO« 

xonoAonpoM3BOAMTenbHocTM CMecM npM 
BKnwMeHMM b ee cocTas b KaHecTBe 
BbicoKOKMnfli^ero yrneBOAopoAa, HanpMMep, 
H-neHTaHa m HM3KOKMnflii^ero yrneBOAopoAa, 
HanpMMep, nponaHa (4>Mr.1, 2). MaKCMMyM 
yAenbHofl xonoAonpoM3BOAMTenbHOCTM b 
CMecwx TMna R1 34a-yrneBOAopoA o6-bncH«eTcn 
HanMHMeM a3eoTponHbix m KBa3Ma3eoTponnbix 
cocTaBOB. npM pa6oTe Ha t3kmx cMec^x 
noBbiiuaeTCfl AaBneHMe Ha acacbiBaHMM m 
nnoTHOCTb xnaAareHTa na BXOAe b KOMnpeccop, 
hto s cbohd onepeAb npMBOAMT k yBenMHeHMio 
xonoAonpoM3BOAMTenbHocTM PC npM 
HeM3MeHHOM 3Kce p reT m h ecKO m Knfl. 

Bbi6op cocTaBa pa6onero Tena b yK33aHHOM 
Bbiuje MHTepaane ocyu;ecTBnneTcn TaKMM 
o6pa30M, HTo6bi Ha Tpe6yeMOM TeMnepaTypHOM 
ypoBHe b McnapMTene AaBneHMe b HeM He 6bino 
MeHbiue aTMOccf)epHoro. flna npoBepKM 
Mcnonb3ytoTCfl p- ^ A^arpaMMbi ©MHapHbix 
cMecefi. 

B cnynae, KorAa b KanecTBe yrneBOAopoAa 
Mcnonb3yeTCfi 6MHapHaa CMecb yrneBOAopoAOB, 
B3aMMHoe coAep>KaHMe KOMnoHeHTOB b Heft* 
MOweT 6biTb nH36biM. OAHaKo o6m.ee HMcno 
MoneW yrneBOAopoAHbix KOMnoHeHTOB ao-tukho 

COOTBeTCTBOBaTb MOnbHOMy cocTaBy 

yrneBOAopoAa b paGoneM CMecM. 

Mcnonb30BaHMe b pa6oneM cmsch c^peoHa 
R134a, MMeioiAero HopManbHyio TeMneparypy 
KMneHMn, 6onee HM3KyK), neM R134 (aHanor) 
(Ta6n. 1), no3BonfleT noHM3MTb TeMnepaTypy 
KMneHMn paGoneM CMecM HM>Ke 250 K m npM stom 
M35e>KaTb BaKyyMa b McnapMTene PC. 

BMecTe c TeM cymecTBeHHo yBenMHMBaeTCfl 
yAenbHaa o6"beMHafl 
xonoAonpoM3BOAMTenbHOCTb CMecM npM 
HeMSMeHHOM 3KcepreTMHecKOM Kflfl PC. B Ta6n. 
2 npMBeAeHbi cpaBHMTenbHbie xapaicrepMCTMKM 
OAHOCTyneHHaToM PC 6e3 pereHepauMM, 
pa6oTaNDLi^eK Ha TpaAMi^MOHHOM xnaAareHTe 
R12, c^peoHe R134a, CMecM R134-6yTaH 
(aHanor) m npeAnaraeMOM pa6oneM CMecM, 
KorAa b KanecTBe yrneBOAopoAa Mcnonb3yeTCfl 
6yTaH. XapaKTepMCTMKM npMBeAeHbi Ana 
ycnoBMft pa6oTbi Manwx pecf)pM>KepaTopoB: 
TeMnepaTypa KOHAeHcai4MM T K 313 K (40°C), 
TeMnepaTypa KMneHMfl T M 250 K (-23°C). 

B Ta6n. 3 npMBeAeHbi aHanorMHHbie 
xapaicrepMCTMKM An« TeopeTMHecKoro i^MKna 
oAHOCTyneHHaTOM napo>KMAKOCTHOM PC c 
pereHepaLjMefi. CTeneHb pereHepai4MM 
npMHMManacb paBHOM 20 K. 

I/I3 Ta6n. 1, 2 bmaho, hto npeA/iaraeMaa 
pa6oqafl CMecb o6naAaeT 6onbiue^ no 

CpaBHeHMHD c npOTOTMnOM oG"beMHOt*i 
XOnOAOnpOM3BOAMTenbHOCTbK) npM HeM3MeHHOM 

SKcepreTMHecKOM Kflfl m nepenaAe AasneHMft b 

PC. 

Oopiviyna H3o6peTeHnq: 

030Ho6e3onacHafl paGonan CMecb, 
coAep>KaLAa?i 1,1,1 ,2-TeTpaqbTop3TaH m 
yrneBOAopoA, OTnMHaiomaflCfl TeM, hto b 
KanecTBe yrneBOAopoAa Bbi6paHbi nM6o HMCTbie 
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Beu^ecTBa 6yTan nnn neHTaH, jih6o 6uiHapHbie 
CMecu H-6yTawa n n3o6yTaHa, unu H-neHraHa n 



M3oneHTaHa npn coflepacaHw/i ymeBoaopoAa b 
cocraBe pa6oHetf cmgcm 5-80 moji. 
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T a 6 n m ij a 1 



BeiuecTBO 


TeMnepaTypa Hop- 
Md/ibHOro KwneHun, K 


Kp htm Me c k a a TeMnepa- 
TYpa t K 


KpMTMHeCKOe A3B/1G' 
HMe, ATM 


R12 


243,4 


385,0 


40,7 


R134 


253,7 


383,4 


37,2 


R134a 


246.7 


373,8 


40,0 



Ta6* h ua 2 





X/iaaareHT 


AaBiieHuie o6paT- 


CreneHb 


06teM«afl xojio- 


3KcepreTWHecfciifl 






Horo noTOKa, 


CJKaTMfl 


flOnpOn3BOAM- 


KPfl, % 






aTM 




Te/lbHOCTb, 

I kII>k/m 3 






R12 


1,3 


7.3 


830 


25 




R134a 


1,2 


9,0 


758 


22 




R134 (74%) 












H-6yTaH (26%) 


1,0 


8,5 


648 


22 




R134(66%) 












M3o6yTaH (34%) 


1.1 


8,3 


687 


22 




Rl34a (74%) 












H-6yT3H (26%) 


1.3 


8,2 


787 


22 




R134a (66%) 












M3o6yTaH (34%) 


1,6 


7,5 


863 


22 












Ta O/i m ua 3 




X/iaaareHT 


flaanemie o6paT- 


CreneHb 


06beMHaa xo/io- 


3 iccepreT wHecKMM 






Horo noTOKa, 


OK3TMJ1 


A0np0M3B0AW- 


i^n n of 






aTM 




Te/1bHOCTb, 

kJQ)k/m 3 






R12 


1.3 


7,3 


847 


25 




HI 34a 
R134 (74%) 


1.2 


9.0 


782 


23 


K> 


H-6yran (26%) 


1.0 


8.5 


672 


23 


O 


R134(66%) 












M3o6yTaH (34%) 


1.1 


8.3 


717 


23 
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R134a (74%) 
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H-6yTaH (26%) 


1,3 


8.2 


826 


22 
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R134a (66%) 
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M306yT3H (34%) 


1,6 


7,5 


913 


23 
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